A new species, Fusobacterium ulcerans, is described. The isolates were obtained from tropical ulcers and also from mud taken from areas where patients with tropical ulcers lived. The strains differed from other Fusobacterium species by their morphology, biochemical profile, and soluble cellular proteins as determined by  polyacrylamide gel electrophoresis. The type strain of the species is F . ulcerans NCTC 12111, and F . ulcerans NCTC 12112 is a reference strain.
The bacterial flora of tropical ulcers is currently under investigation. Patients with tropical ulcers were studied in Gambia, Papua New Guinea, Zambia, and southern India, and the swabs yielded nonsporing rods which differed from other species of Fusobacterium described previously. These bacteria were obligate anaerobes and produced large amounts of butyrate but no isobutyrate or isovalerate as end products of metabolism.
By standard criteria these isolates were members of the genus Fusobacterium (5) . The isolates resembled Fusobacterium mortiferum phenotypically, but they did not hydrolyze esculin.
The organisms were isolated from the surfaces of the ulcers and have also been located in the dermis of skin biopsies by electron microscopy (1) . They may be significant in the etiology of tropical ulcers. We propose the name Fusobacterium ulcerans for the new species, and strains NCTC 12111 and NCTC 12112 are type and reference strains, respectively.
A total of 120 ulcers were swabbed, yielding 43 isolates of fusobacteria; isolates were obtained only from ulcers less than 6 weeks old. Swabs were taken from the bases of the ulcers and were transported anaerobically in peptone yeast broth (2) as previously described. Swabs were cultured on prereduced selective media. Biopsies of the ulcers were homogenized and cultured in a similar manner. Mud samples were collected and transported in Hungate tubes just as the swabs were.
The patients had received no systemic antibiotics. Biochemical reactions were determined in prereduced, anaerobically sterilized media as described in the Anaerobe Laboratory Manual (5) . Patterns of soluble proteins were determined by polyacrylamide gel electrophoresis without sodium dodecyl sulfate (7) .
Conversion of threonine to propionate was determined by using the methods described in the Anaerobe Laboratory Manual (5) .
The base compositions of the organisms were determined by using the methods described by Owen (8), Gharbia (4) , and Marmur (6), a Gilford model 240 spectrophotometer, and a Gilford model 2527 thermal programmer. Deoxyribonucleic acid from Escherichia coli strain B (Sigma Chemical Co., Ltd.) was used as a reference.
Antibiotic susceptibilities were tested by the method of Bennett and Duerden (3). Fusobacteria were isolated from 43 ulcers and three specimens of mud; 40 of the strains were identical. Of these, two were isolated from the mud samples. The remaining six, including one from a mud sample, were different, but they in turn, shared morphological and biochemical characteristics. A representative strain of each of the two groups is described below.
Description of Fusobacterium ulcerans sp. nov. (i) Colonial and cellular morphology. Fusobacterium ulcerans sp. nov. (ul' ce. rans. L. part. adj. ulcerans, making sore, causing to ulcerate, referring to the source of isolation) is a gramnegative, nonsporing, obligately anaerobic, rod-shaped organism 0.5 to 4.5 pm long. Most of the strains consist of long cells with pointed ends; type strain NCTC 12111 is 0.5 to 3 pm long and 0.3 pm wide. Surface colonies on anaerobic blood agar plates are 2 to 3 mm in diameter, circular, entire, domed to low convex, cream colored, and nonhemolytic.
A second morphological type, represented by strain NCTC 12112, is also a gram-negative, pleomorphic, pointed, rod-shaped organism that is 0.8 to 4.5 pm long and 0.2 pm wide and has a large round swelling (diameter, 0.5 pm) in the center of each cell. Surface colonies on blood agar plates are 1 to 2 mm in diameter, circular, entire, and low convex. They are translucent or white in color, butyrous, and nonhemolytic.
All strains are uniformly gram negative. They are nonmotile.
The optimal temperature for growth is 37"C, with colonies appearing in 36 to 48 h. Cultures in brain heart infusion broth produce generalized turbidity after incubation for 3 to 4 days.
(ii) Chromatographic and biochemical results. Fermentation of peptone-yeast-glucose (PYG) broth produces large amounts of butyric acid and small to moderate amounts of acetic, propionic, lactic, and succinic acids. These chromatographic findings suggest that these bacteria belong to the genus Fusobacterium. All strains convert threonine to propionic acid.
Both colonial types produce large amounts of gas when a suspension of a test organism is grown in deep culture in freshly prepared fastidious anaerobe agar (Lab M, Salford, Manchester, England). After 24 to 36 h of incubation in air, gas bubbles disrupt the agar. N o H2S is detected. Acid is produced from glucose by all of the strains, and strain NCTC 12112 ferments glucose and mannose. No acid is produced from fructose, lactose, sucrose, maltose, arabinose, raffinose, or rhamnose. Indole, catalase, lecithinase, urease, lipase, and oxidase are not produced. Esculin and starch are not hydrolyzed. Nitrate is reduced by all of the strains. No digestion of gelatin or chopped meat occurs. A comparison of these results with results for other Fusobacterium species which F. ulcerans closely resembles is shown in Table 1 .
All strains are susceptible to penicillin (2 U/ml) and phosphamycin (300 pg/disk) and are resistant to rifampin (7.5 pg/disk).
The guanine-plus-cytosine contents of the deoxyribonucleic acids are 29.2 mol% for strain NCTC 12111T (T = type strain) and 29.5 mol% for strain NCTC 12112.
The soluble cellular proteins are identical for strain NCTC 12111T and strain NCTC 12112 but differ from the soluble cellular protein of other species of Fusobacterium (1) (Fig.   1 ) .
The pleomorphic, anaerobic, gram-negative rods isolated from ulcers fulfill the criteria for membership in the genus Fusobacterium. However, the ulcer isolates differed from previously described species in several ways. First, the colonial morphology suggests that they resemble Fusobacterium varium (first group) or F. mortiferum (second group). However, based on Gram staining, the cellular morphology clearly differs. Second, the biochemical results differ from those for species with similar biochemical reactions (for instance, Fusobacterium necrogenes). Finally, the soluble cellular proteins differ from those of previously described species.
The ultrastructural features of the ulcer isolates and the fusobacteria observed in the skin biopsies were very similar (1). Although there was some variation in the morphology and biochemical characteristics of our isolates, we believe that these bacteria belong to a new species of Fusobacterium. Therefore, we propose the name Fusobacterium ulcerans, with type strain NCTC 12111.
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